Asymmetric 1,3,5-Triazine, X -ray, Crystal Structure, Conformation, Triphenylphosphazenyl Group
Basicity studies have shown1 that some triphenylphosphazenylcyclophosphazenes protonate on the ring and others on the side chain nitrogen atom. This differences in behaviour is apparently the result of different substitutent conformations. X -ray crystallographic investigations have shown2 that when the protonation is on the ring the phosphorus and nitrogen atoms of the substituent are practically coplanar with the two nitrogen atoms of the local NPN ring segment; when protonation is exocyclic, the exocyclic phosphorus and nitrogen atoms together with the phosphorus atom of the ring make a plane that is perpendicular to that of the local ring segment3. The significance of these conforma tions (termed type I and II respectively) have been discussed elsewhere4'5. The 1,3,5-triazine system has many similarities5 with the phosphazene, (the carbon atoms however carry only one, the phospho rus atom, two substituents) and therefore the title compound was synthesised and its structure in vestigated. Moreover, the ring atom carrying the most electron withdrawing group (Cl) has adjacent to it the two shortest ring bonds, and that carrying the least electron withdrawing (NPPI13) the two longest. This is probably the consequence of charge separa tions around the ring; the nitrogen atoms carrying a partial negative charge, each of the carbon atoms slightly different partial positive charges. In the unsymmetric cyclotriphosphazatriene12, gem. N3P3Cl3(NMe2)3 the correlation between electron withdrawing groups and bond length persists but in contrast to the triazine the mean P-N bond lengths of each P-N -P segment remains constant. An observation, consistent with the Dawer P-N -P island model4-5 for the phosphazenes.
The C-N-PPI13 angle, 121°, is the smallest re ported5 for this type of substituent, and its direction is such that the PPI13 group turns towards the chlorine atom and is as far as possible from the NMe2 group. This is the first indication5 of the direction adopted by an NPPI13 group with a type I conformation in an unsymmetric molecule. It re mains to be seen how general this observations is and whether steric or polar effects are the main cause.
